DESIGN  OF FURNACES AND BOILERS       171

ground would increase the safety of the operations. The
dust from a large number of mines would be required,
however, to keep one of these boilers in constant operation,
and its installation is only suggested where the conditions
warrant the expenditure.
As regards the method of gasifying poor fuels, described
in Chapter I., either type of boiler can be adapted
for gas-firing, but the form of burner employed must be
different in the two cases. A long conical luminous flame
is required in the Lancashire type of boiler and a spread-
ing nou-luminous diffused flame in the water-tube boiler.
The difference is due to the fact that in the former case
the greater portion of the heat which is transferred to the
water passes through the plates of the boiler, chiefly by
direct radiation from the flame itself, while in the latter
case the brickwork is the chief source of radiated heat.
With suitable burners and baffling arrangements, however,
high efficiencies, up to 70 per cent, and over, are attainable
with gas-heating, and if the Boncourt system, of flameless
combustion be used, still higher efficiencies are possible.
THE DESIGN AND SETTING OF BOILERS.
The general conditions which must be observed in the
design and setting of either type'of boiler, if high efficiencies
are to be obtained, are the following :
(a) The furnace grate and combustion chamber of the
boiler must be adapted to the physical and chemical charac-
teristics of the fuel to be burned, and the heated gases
should not be allowed to come into contact with the water-
cooled plates or tubes before perfect combustion has been
attained.
(6) The plates or tubes which are in contact with the
water on the one side and with the hot gases on the other
should be of ample superficial area to raise the steam required
under normal conditions from each boiler, without undue
forcing of the fires, and the internal design should be such
that the discovery of any corrosion or cracks may be made
easy during the periodic inspections.